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TITLE: State of stress of’ high-epeed centrifugal compressor rotors x4 
SOURCE: IVUZ. Mashinostroyeniye, no. 6, 1966, 44-52 


TOPIC TAGS: centrifugal compressor, compressor rotor, MC CAN Ada 
OTRESS 
ABSTRACT: An improved calculation method is presented for whose 9 Pa 
the state of stress’ high-speed centrifugal compressor rotors, 
The rotor is assumed to be a two-plate variable-thickness disk with 
radial blades whose work js taken into account. Using, the variational 
method, basic differentia). equations are derived for the deformation 
of the disk, and also boundary conditions obtained for the calculation : 
of close-type centrifugal turbine rotors. A system of’ three : 
differential matrix equations is then reduced to an integral matrix 
equation which is solved ty the method of successive approximations —- 
with the aid of the ETsVM BESM-3M computer. A sample calculation is _ 
‘included. Orig. art. has: 5 figures, 1 table, and 36 formulas. {BP} 
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"Mme Combustion of Waste Products of Coal En- 


richment in Shaft Mill Furnaces," Ye. A. 
Nitekevich, Engr, B. A. Dem’yanyuk, 5 pp: 


"Za Exon Top" No 6 , pp- -8. 


Among conditions found for combustion were: 


a milling fineness equal to that of the 


3 the 
. pasidue in a No 70 sieve; temperature of 

a@rying agent not to exceed 4C0OC; and screen- 
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C in front. of the firet row of boiler pipes. 
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USSR Macivesrns Nov/Dec 48 a 
Machinery - Gonetruction 


"Review of 'Machine Building,' Encycl. opedic Hand- 
book Volume V," F, S. Dem'yanyuk, Head Technolo- 


gist, 21S, lp 
‘yest Inzhener i Tekhnik" No 6 


Volume deals with technology of machine productian. 
Reviewer displays certain lack of enthusiasm for 
plan and execution of book. Mentions various 

| @efects. Pub:ished by Mashgiz, Moscow, 1948, 
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USSR/Metallurgy - Metal Conservation, Machine Building 


"Basic Trends in Metal Conservation in Machine Building," Prof’ F. Dem' yanyuk, 
Stalin Prize Laureate 


Za Ekon Materialov, No 1, pp 22-30 


General review of measures) for decreasing consumption of meta! in machine 
manufacturing process with emphasis on reducing wt of machines by more precise 
design. Discusses several). examples of fabricating various auto parts. States 
use of ceramic cutters of great importance for saving alloying elements utilized 
in hard alloys, but quality of these cutters is still low, and their improvement 
requires further research and exptl work. 


Source #264752 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310110020-3" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310110020-3 


E 


DatVANYUK, F. 3. 


"Production line in mass aacnine constructuion." J. J. otakheyev. Reviewed 
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MASLOV, D.P.; SaSOV, V.V¥.; NIZHANSKIY, P.G.; ISM'YANYUE F.S., professor, 
retsenzont; LUR'YS, G.B., professor, redakvor. Bian 


{fechnology of autcmobile and tractor construction] Tekhnologila 
avtotraktorostroeniia. Moskva, Gos. nauchno-tekhn, izd-vo mashino- 


stroit. i sudostroit. lit-ry, 1953. 628 p. (MLRA 7:6) 
(Automobiles--Design and construction) (Tractors-=Design and 
construction) 
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Title : fiiteuekteaetun of ne mnnaieicas Processes in the Machine Building 
Tndvustry : 
Periodical 2 Yeot. AN SSSR, Ba. 2, 95-100, Feb/1954 
i Abietcat 3 ‘tho author zuporte ‘on the directives adopted by XIX Congress of the 


All-Union Communist Party. The Congress adopted the directives for the 
Fifth Five-Year Plan which include provisions for further development 
of egricultwre, light and food industry and supplying of Collective 
Farms with roquired machinery. 
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ANDREYEV, A.B.; ANTONOV, A.I.; ARAPOV, P.P., BARMASH, A.[., BEDNTAKOVA, 
A.B.; BENIN, G.S.; BERESNEVICH, V.V.; 3ERNSHTHYN, S.A.; BITYUTSKOY, 
V.1.; BLYUMENBERG, V.V.; BOSCH-BRUYEVICH, N.D.; BORMOTOV, A.D.; 
BULGAKOV, N.I.; VEKSLER, B.A.; GAVRILENKO, I.¥.; JENDLER, Ye.S., 
[deceased]; GRELIVANOV, N.A., [deceased]; GIBSHMAN, Ye.Ye.; 
GOLDOVSKIY,Ye.M.; GORBUNOV, P.P.; GORYAINOV, I.A.; GRINBERG, B.G.¢ 
GRYUNER, V.S.; DANOVSKIY, N.F.; DZEVUL'SKIY, ¥.M.,[deceased]; 
DREMAYLO, P.G.; DYBETS, S.G.; D'YACHBNKO, P.F.; DYURNBAUM, N.S., 
[deceased]; YSGORCHENKO, B.F. [deceased]; YEL'YASHKEVICH, S.A; 
THEREBOV, L.P.; ZAVEL'SKIY, A.S.: ZAVEL'SKIY, F.S.; IVANOVSXIY, 

S.R.; ITKIN, I.M.; UAZHDAN, A.Ya.; KAZHINSKIY, B.B.; KAPLINSKIY, S.¥.: 
KASATKIN, F.S.; KATSAUROV, I.N.; KITAYGORODSKIY, I.I.; KOLESNIKOY, 
I.F.; KOLOSOV, V.A.; KOMAROV, N.S.; KODOV, B.1.; LINDE, V.V.; 
LEBEDEV, H.V.; LEVITSKIY, N.I.; LOKSHIN, Ya.Yu; IUTTSAU, ¥.K.; 
MANNERBRGER, A.A.; MIKHAYLOV, V.A.; MIKHAYLOV, N.M.; MURAV'YEV, I.M.; 
RYDEL'MAN, G.B.; PAVLYSHKOV, L.S.; POLUYANOV, V.A.; POLYAKOV, Ye.5.; 
POPOV, V.V.; POFOV, N.I.; RAKHLIN, I.Ye., RZHEVSKIY, V.V.; ROZENBERG, 
G.V.; ROZENTRETER, B.A.; ROKOTYAN, Ye.S.; RUKAVISHNIKOV, V.I.; 
RUTOVSKIY, B.N. [deceased]; RYVKIN, P.M.; SMIRNOV. a.P.; STEPANOV, G.Yu, 
STEPANOV, Yu.A.; TARASOV, L.Ya.; TOKARRV, L.1.; USPASSKIY, P.P.; 
FEDOROV, A.V.; JERE, N.&.; FRENKEL’, N.Z.; KHBYFHTS, S.Ya.; KHLOPIN, 
M.1.; KHODOT, V.V.; SHAMSHUR, V.J.; SHAPIRO, A.Yo.; SHATSOV, W.1.; 
SHISHKINA, N.N.; SHOR, B.R.; SHPICHENETSKIY, Ye.%.; SHPRIMK, B.E.; 
SH'TERLING, S.Z.; SHUNYY, L.R.; SHUKHGAL'TRR, L. Ya.; ERVAYS, A.Y.; 
(Continued on next card) 
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ANDREYEV, A.B. (continued) .... Card 2. 


YAKOVLEV, A.V.; ANDREYEV, Ye.S., retsenzent, redaktor; S3ERKEN- 
GRYM,B.M., retsensent, redaktor: BERMAN, L.D., retsonzent, redaktor; 
BOLTINSKIY, V.N., retsenzent, redaktor; BONCH-BRUYEVICE, V.L., 
retsensent, reduktor; VELLER, M.A., retsenzent, redaktor; VINOGRADOV, 
A.V., retaensen}, redaktor; GUDTSOV, N.T., retsenszent, redaktor; 
DEGTYAREV, I.L., retsensent, redaktor; DEM'YANYUK, F.5S., retsenzent; 
redaktor; DOBROSMYSLOV, I.N., retsenzent, redaktory YELANCHIK. G.M. 
retsenzent, redaktor;ZHEMOCHKIN, D.N., retsenzent, redaktor: 
SHURAVCHENKO, A,N., retsenzent, redaktor; ZLODEYRV, G.A..: retsenzént, 
redaktor; KAPLUNOV, R.P., ratsenzent, redaktor; KUSAKOV, MoM, 
retsenzent, redaktor; LEVINSON, L.Ye., [deceased] retsenzent, redaktor; 
MALOV, N.N., retsenzent, redaktor; MARKUS, V.A. retsenzent, redaktor; 
METELITSYN, I.I., retsenzent, redaktor; MIKHAYLOV, 5.M., retsenzent; 
redaktor:; OLIVETSKIY, B.A., retsenzent, redaktor; PAVLOY, B.A., 
retsensent, redaktor; PANYUKOV, N.P.,retsensent, redaktor; PLAKSIN, 
I.N.» retsensent, redaktor; RAKOV, K.A. retsenzent, redaktor; 
RZHAVINSKIY, V.V., retsenzent, redaktor!} RINBERG, A.M., retsensent; 
redaktor; ROGOVIN, N. Ye., retsensent, redaktor; RUDENKO, K.G., 
retsenzent, redaktor; RUTOVSKIY, B."., [deceased] retsenzent, 
redaktor: RYZHCV, P.A., retsenzent, redaktor; SAMDOMIRSKIY, V.B., 
retsenzent, retiaktor: SKRAMTPAYRV, B.G., retsenzent, redaktor; 
SOKOV, V.S., retsensent, redaktor; SOKOLOV, N.S., rateenzent, 
redaktor; SPIVAKOVSKIY, A.O., retsensent, redaktor; STHAMENTOV, AoY@., 
retsenzent, redaktor; STRELETSKIY, N.S., retsenzent, redaktor; 

, (Continued on next card) 
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ANDREYEV, A.V. ,(contimed) .... Card 3. 


TRET'YAKOV, A.P., retsenzent, redaktor; FAYERMAN, Ye.M., retsenzent, 
redaktor; KHACHATYROV, T.S., retsenzent, redaktor; CHERNOV, H.V., 
retaenzent, reiaktor; SHERGIN, A-P., retsenzent, redaktor; SHESTO- 
PAL, V.M., retsenzent, redaktor; SHESHKO, Ye.F., retserment, redaktor; 
SHCHAPOV, N.M., retsenzent, redaktor; YAKOBSON, M.O., retsenzent, 
redaktor; STEPANOV, Yu.A.. Professor, redaktor; DEM'YANYUK, F.5S., 
professor, redaktor; ZNAMENSKIY, A.A., {nghener, redaktor;PLAKSIN, 
I.N., redaktor; RUTOVSKIY, B.N. (deceased) doktor khimicheskikh nauk, 
professor, redaktor; SHUKHGAL'TER, L. Ya, kandidat tekhnicheskikh 
nauk, dotsent, redaktor;BRESTINA, B.S., redaktor; ZNAMIINSKIY, A.A., 
redaktor. 

(Continued on next card) 
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ANDREYEY, A.V. (continued) soos Card ke, 


[Concise polytechnical dictionary] Kratkii politelchnicheskii 
slovar'. Redaktsionnyi sovet; I!J.A.Stepanov i dr. ae) Gos. 
izd-vo tekhniko-teoret. lit-ry, 1955. 1136 p. (MIRA 8:12 


1. Chlen-korrespondent AN SSSR (for Plaksin) 
(Tecanology--Dict ionmries) 
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DEM'YANYUK, Foma Semenovich, professor, Jaureat Stalinskikh premiy; 
———= FATINRTHA, TF, redaktor; ISIBNT'YEVA,P.G., tekhnicheskiy redaktor 


(Technical progress in machine building] Tekhnicheskii progress ¥ 

mashinostroenii. Moskva, Izd-vo *Znanie," 1956. 45 p. (Vaesoius- 

noe obshchestvo po rasprostraneniiu politicheskikh i nauohnykh gnanii. 

Ser. 4, no.l) (MERA 9:2) 
(Machinery industry) 
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professor ; BARYLOV, G.I., inzhener; BEYSEL'MAN, R.JJ., inzhener; 
BERDICHEVSKIY, Ya. G., inzhener; BOBKOV, A.A., inzhener; KALININ, 
M.A., kandidat tekhnicheskikh nauk; KOVAN, V.M., doktor tekhniche- 
skikh nau, professor; KORSAKOV, V.S., doktor tekhnicheskikh nauk; 
KOSILOVA, A.G., kandidat tekhnicheskikh nauk; KUDRYAVTSEV, N.Tey 
Doktor khimicheskikh nauk, professor; KURYSHEVA, Ye.S., inzhener; 
LAKHTIN, Yu.M., doktor tekhnicheskikh nauk, professor; NAYERMAN, 
M.S., inzhener ; NOVKOV, M.P., kandidat tekhnicheskikh nauk, PARTY- 
SKIY, M.&., inzhener; PEREPONOV, M.N., inzhener; POFILOV, L.Ya. 
inzhener; POPOV, V.A., kandidat tekhnicheskikh nauk; SAVERIN, MM. 
doktor tekhnicheskikh nauk, professor, SASOV,V.V., kandidat tekkhni- 
cheskikh nauk; SATEL' E.A., doktor tekhnicheskikh nauk, professor, 
SOKOLOVSKTY, A.P., doktor tekhnicheskikh nauk, professor, (deceased) 
STANKEVICH, V.G., inzhneer; FRUMIN, Yu.L, inzhener; KHRAMOY, M.I., 
inzhener, TSEYTLIN,L.B., inzhener, SHUKHOV, Yu.V. kandidat 
tekhnichzskikh nauk; BABKIN, S.I., kandidat tekhnicheskikh nauk; 
VOLKOV, 3.1., kandidat tekhnicheskikh nauk; GORODETSKIY, I,Ye., 
doktor tekhnicheskikh nauk; professor, GOROSHTCN, A.K., inzhener; 
DOSCHATOV, V.V., kandidat tekbnicheskikh nauk; ZAMALIN, V.S., inzhener , 
ISAYEV, A.I., doktor tekhnicheskikh nauk; professor, KEDROV, S.M., 
kandidat tekhnicheskikh nauk; MALOV, A.N., kandidat tekhnicheskikh 
nauk; MARDANYAN, M.Ye. Inzhener; PANCHENKO, K.P., kandidat tekhniche- 
skikh nauk; SEKRETEV, D.M., inzhener; STAYEV, K.P., kandidat tekhni- 
cheskikt, nauk; SYROVATCHENKO, P.V., inzhener; TAURIT, GE, inzhener; 


RL'YASHEVA, M.A., kandidat tekhnicheskikh neuk. 
(continued cn next card ) 
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(Mseniag tuilder's manual] Sor: vse + 
v dvukh tomsch, medesovet VN. ove. 
idr. Uoskve, Gos.nauchno-te~.:.5> 
Vol. 1. (Poi red. 4.G.Kosilove” 
Yalows) 19455. 5d4 po. 

(Mesaksermr Lmiastey) 
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Translation from: Referativnyy zhurnal. 
AUTHOR: Dem'yanyuk, F> 5. 
TITLE: Principles of Design and Automation of 


ABSTRACT: Bibliographic entry- 
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PERIODICAL: V sb.: Avtomatizatsiya tekhnol. protsess0V 
metallov rezaniyem i obshchiye vopr. avtomatizatsii, 
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SOV/112-57-5-10859 


Elektr otekhnika, 1957, Nr 5, p 183 (USSR) 


Technological Processeé 


(Printsipy proyektirovaniya i avtomatizatsii tekhnologicheskikh protsessov) 


vy mashinostr. Obrabotka 
M., 1956, pp 136-154 
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nological development. 


(Automation) 
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SO¥ /112-58-2-2772 
Translation fram: Referativayy ghiraal, Elektrotekhoika, 1958, Nr 2, p 154 {USSR) 


AUTHOR: Dem!yanyex, F. 5. 


TIT oh m i ign Methods for Multitool 
TTLE: Fividamental Problems of Developing the Design Methocs tor Atte 
AAA . a STAT ae a le: - . el 
Semiautomatic Equipment and Actomatic Lines (Osnsveyye voprasy raavitiya 
emiautemat cp | See ; 
metidev raecheta i proyektirovanivya mroge inatrementryhh poluavtomatoy 1 
ae roe sea! oe OFT nee é ‘ 


aa 


avtamationeslich Lady) 
PERIODICAL: Seasiya AN SSSR po zaucho. probl. aytomatiz. proiz-ve, 1956, 
gv. &. M., AS USSR, 1957, pr 16-44 


ABSTRACT: Biblicgraphic entry- 
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DEM'YANYUK F.S. (Pref. ) 


Analysis of methods of automation of technological processes of machine building. 


paper read at the Session of the Acad. Sci. USSR, on Scientific Problems of 
‘Automatic Production, 15-20 October 1956 


Avtomatika 1 telemekhanika, No, 2 p. 182192, 1957 
9035229 
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DEM'YANYUK, F.S., doktor tekhn.nauk, prof. 
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_Dem'yanyuk, Foma Semenoviich, Doctor of Technical Sciences, Professor 


Tekhnologicheskiye osnovy potochnogo 1 avtomatizirovannogo proizvodstva 
(Technological Principles of Assembly-line and Automated Production) 
Moscow, Mashgiz, 1958. 694 p, 8,500 copies printed. 


Reviewer: Stankevich, V.G., Engineer; Ed.: Shukhgal'ter, L.Ya., 
Candidate of Technical Sciences; Ed. of Publishing House: 
Shemshurina. Ye. A.; Tech. Ed.: Elj;kind, V.D.; Managing Ed. for 
literature on metal working and tcol making: Beyzel'man, R.D. 


PURPOSE: This book is intended for engineering personnel working in 
the machinery industry and in Planning agencies and for students 
in Vtuzes (technical colleges). 


COVERAGE: The author of ‘this book attempts to develop a scientific 
basis for line-product:ion and automated production techniques 
through analysis and generalization$drawn from the experiences 
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Technological Principles of Assembly-line (Cont.) 542 


of leading plants in the machinery industry. The author summarizes 
the basic problems of standardization for engineering processes 
encompassing the manufacture of parts, and he describes the 
development of their optimum variants, including the choice of 
conditions (speeds and feeds) associated with cutting. The close 
interrelationship of technological and economic problems confronting 
automation is discussed, and formulas are developed by the author 
which take these economic factors into full consideration. No 
personalities are mentioned. There are 57 Soviet references. 


TABLE OF CONTENTS: 
Tntroduction 3 
PART I. ORGANIZATIONAL AND TECHNOLOGICAL 
FEATURES OF LINE PRODUCTION AND AUTOMATED 
PRODUCTION 
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2, The structure of line production shops 22 
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5. Banks ( a planned accumulation of work-in-process 
pieces) in line production 51 
6. Some features of line production 56 
Ch. I1.Organizational Features of Line Production 59 
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for line production 59 
2. Organizational features of technical control in line 
production 64 
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Ch. III. Technological Features of Line Production 76 


1. The amount of labor required and the cost of manufactur- 
ing parts in line production - 76 

2. Conditions associated with the use of highly-productive 
but underloaded machine tools in a production line with 
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3. The effectiveness of equipment (jigs and fixtures ) 
employed in line production 88 

4. The mechanization of production processes in line 
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5. Automation of production processes in line production 100 

6. The possibility of improving line production 
processes 106 
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1. Demands for a constructive development of machines 107 
2, The technology of design 118 
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expedient for setting up line production 141 


PART II. BASES FOR PLANNING MECHANICAL 
PROCESSES IN LINE -PRODUCTION AND) AUTOMATED 
PRODUCTION 


Ch. I. A Method for Determining the Effectiveness of a 
Technological Process 156 
1. Cost as a basic criterion for judging the effectiveness 
of a technological process 156 
2, Features of the generally accepted method of cost 
determination 157 
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3. A simplified method of cost determination for manufactured 
goods 158 
4, Evaluating the effectiveness of various technological 
processes using & simplified method 179 
5. Criteria for determining the degree of mechanization 
and automation of production processes 192 


Ch. II. Classification of Parts by Shape and the Technology 
of Manufacturing Them 198 
1. Basic principles for the classification of parts and 
methods for reducing the number of different technological 
processes used to manufacture them 198 
2. Classification of parts according to their dimensions , 
shape, and the 4dentity of the technological processes 
used to manufacture them 214 
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3. Basic principles for reducing the number of 
technological processes used in the machinery 


industry 223 
4. Basic and secondary operations in a technological 
process 2e5 
5. Basic conditions underlying the manufacturing process 
for a part 232 
6. Typical processes for necessary minimum output and 
optimum output 233 
Ch. III. Optiumum Methods of Procurement of Blanks for 
Line and Autometed Production 236 
1. Forging and stamping of blanks for parts 237 
2. Casting of blanks for parts 250 
3. Electrically weljed blanks 261 
4, Plastic parts 266 
5. Parts made from rod-shaped blanks 270 
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Ch. IV. Principles for Setting up Mechanical Working 
Processes 273 
1. Basic conditions for the establishment of optiumum 
processes for the mechanical working of parts 273 
2, The inclusion of ail parts manufacturing processes in 
production lines 274 
3. Selection of the position and manner of clamping 
of parts in fixtures 280 
4, Determining the necessary sequence and combination 
of machining operations 282 
5. Various methods of combining the more simple machining 
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6. The principle of differentiation and concentration of 
machining operations 288 
7. Effectiveness of the concentration of machining 
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8, Determination of the optimum concentration of 
operations and the number of tools required for 
multi-position machine tools and an automatic 
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9. Sequential, parallel, and mixed methods of concentrating 

operations 311 
10. Equipment based on the principle of high concentration 

of operations 315 
11. Examples of the machining of parts using the maximum 

concentration method, and the effectiveness of this 

method 323 
12. Comparing the effectiveness of the machining of parts 

on multi-position semiautomatic machine tools and 

on automatic production lines S34 


Ch. V. Optimum Performance Conditions for Equipment in 
Production Lines) and in Automatic Production 


Lines . 336 
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lines and in automatic production lines 336 
2. Synchronization of operations and the minimum 
allowable loading; of individual machine tools in the 
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The determinatior. of loading levels and time losses 
for resetting highly productive machine tools in 
combination production lines 340 


4, Prevention of machine-tool idle time caused by 
changes and adjustments of tools through the creation 
of an adequate bank( a planned accumulation of work- 
in-process piecet) 349 
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Sovremennoye sostoyaniye i napravleniya razvitiya tekhnologii mashinostroyeniya 
4 priborostroyeniya (Present State of the Manufacturing Processes in the Ma- 
chine and Instrument Industries and Trends for Development) Moscow, Mashgiz, 
1960. 563 9. 5,000 copies printed. 


Ed.: Anatoliy Nikolayevich Gavrilov, Doctor of Technical Sciences, Professor; 
Managing Ed. for Literature on Machine Building and Instrument Construction 
(Mashgiz): N.V. Pokrovskiy, Engineer; Ed. of Publishing House: G.F. Kochetova, 
Engineer; Tech. Eds.: V.D. El'kind and A.Ya. Tikhanov. 


PURPOSE: This book is intended for technical and scientific personnel in the 
machine and instrument industries and for students and teachers of schools of 
higher education, 


COVERAGE: The book deals with current theory and practice ‘n the manufacturing 
processes of the machine and instrument industries and includes discussions on 
trends for development. The physical nature of the processes and their tech- 
nical-economic features and possibilities are considered. Particular attention 
is given to new and pregressive processing (supersonic machining, electric 
machining, cold presaworking, precision casting, precision pressing, new methods 
of welding, aes The book consists of papers presented at the All-Union 
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Scientific-Industrial Conference on "Advanced Machine and Instrument Manufac- 
turing Processes," held in 1958. The papers have been revised in the light 

a of recent developments ‘in the field. A chapter is devoted to the automation 
and mechanization of the industry. Soviet and non-Soviet references accom- 
pany some of the chapters. 


TABLE OF CONTENTS: 
Foreword 3 
Introduction [A.N. Gavrilov, Doctor of Technical Sciences, Professor] 5 


PART I. THEORY AND PRACTICE IN MANUFACTURING PROCESSES 
OF “HE MACHINE AND INSTRUMENT INDUSTRIES 


Ch. I. The Elements of Typification of Manufacturing Processes in Machine 
Building [F.S, Dem'yan » Doctor of Technical Sciences, Professor] 13 


1. Problems connected with the typification of manufacturing processes 13 
2. Basic principles of classification of parts and typification of their 
manufacturing processes 14 
Card—2/4+4— 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310110020-3" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310110020-3 


Present State (Cont.) S0V/4718 
3. The typification »rinciples of manufacturing processss 22 
4. Outline of a typizal process for manufacturing housing parts 23 
- 5. Exemplary machining processes for producing parts with minimum and op- 

timum machining 25 

Ch. II. Group Machining Method Used in the Machine and Instrument industeses / 
[S.P. Mitrofancv, Candidate of Technical Sciences | £34 
1. The essence of the group machining method 35 
2. The problems of cesigning machine-tool fixtures 45 
3. The group method as the basis for automation in lot production 53 
4. The universality of the group method 62 
5. The economic effectiveness of the group machining method 63 
6. Comparison of typical and group-type manufacturing processes 66 


Ch. III. The Influence of Holding and Cutting Forces on the Precision of 
Mechanical Machining [V.S. Korsakov, Doctor of Technical Scien- 


ces, Professor ] 71 

1. Contact deformat:ions of elements of the working [workpiece-fixture ] 
system 73 
2. Deformation of blanks caused by clamping forces 78 
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BO13/B054 
AUTHOR: Dem'yanyuk, F. §S. 
NR 
TITLE: Basic Principles of the Typification of Technological 


Processes in Machine Construction 
PERIODICAL: Standartizatsiya, 1960, No. 8, pp. 12 - 23 


TEXT: The author explains the basic principles of the typification of 
technological processes within the framework of progressive automation | 
in machine construction. Automatic one~tool equipment is mainly used in if 
small-scale production. The greatest effect is, however, attained by 
multiple-tool machines which can work several types of single parts. 
Typified production processes and standardized equipment facilitate a 
quick adaptation of multiple-tool machines MAn example is the automatic 
production line designed by ENIMS for the stankostroitel'nyy zavod 
"Krasnyy proletariy" (Machine Construction Works "Krasnyy proletariy") 
for the treatment of mora than 10 different types of gear wheels. The 
principal object of the astablishment of technological processes is the 
production of single parts according to drawings at lowest expenditure 
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of work and cost of production. It is necessary, therefore, to establish 
the expenditure of work which makes it possible to estimate objectively 
both the working method applied and the newly developed technological 
process. The author indicates principles of classification of single i 
parts and factors determining the manufacturing operation (Table 1). A 

typified process means a principal schematic manufacturing operation of 

typified single parts of a class group. It comprises the clamping of the 
workpiece, the order of working operations, the types of devices, and the 
approximate expenditure of work for the manufacture of the single parts. 

On the basis of a schematic: process it is possible to set ap a concrete 

working process for a certein single part of the corresponiing class 

group under given operational conditions. The following elements forming 

part of a typified technological process are necessary for every concrete 

process: a) standardized methods for the production of worlcpieces; 

b) equipment identical in dimensions and types for the treatment of rm 

single parts of a class; an exception is the equipment for the treatment 

of profiled surfaces; c) standardized clamping methods; d) identical 

course of the principal operations of mechanical treatment. Besides the 

elements mentioned, it is necessary to have methods of setting up optimum 
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concrete production processes of single parts under given operational 
conditions. Fig. 1 shows a typical scheme for the working of medium-sized 

and large case parts. It is convenient to set up typified schematic 

processes on the basis of principal operations irrespective of secondary 
operations. Thus, such a »rocess can comprise a greater number of single 
parts and reduce the number of working stages to a minimun. The working 
operations of single parts are studied closely. Model processes for the 
working of single parts can be set up on the basis of typified sachematic 
processes. Thus, it is possible to comprise a greater number of single 

parts of different shape and dimensions in a small number of model if 
processes, and to establish the limits of the expenditure of work for 
varying production volumes. The setting up of two processes marks the 
establishment of model processes: a simple process for a ninimum pro- 
duction, and an optimum p:rocess for a large production volume (Fig. 2, 
Table 2). The lower and the upper limit of the expenditure of work is 
found for the two cases. The author describes an approximate determina- 


~~ 


tion of the expenditure of work (Figs, 3 and 4). He mentions papers by 
Professor A. P. Sokolovskiy. There are 4 figures, 2 tables, and 1 Soviet 
reference. 
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{Technological fundamentals of automatic line production 
Tekhnologicheshkie osnovy CO a aoee. see 
roizvodstva. Moskva, Vysshaia shkola, 5. Pe 
, (MIRA 18:3) 
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Utilization of heat from public-bath waste water, Gor.khoz.Mosk, 27 10.82 55~ 
ho Ag '53. (MbRA 628) 


(Moscow--Baths, Public) (Baths, Public--Moscow) (Hot water heating) 
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DEM'YANYUK, T.; MALYSHEV, B., teplotekhnik; MIKHALEV, N., kand. tekhn,nauk; 
aaah 20 Ye., nauchnyy sotrudnik, 


Gas motor opere.ted water-heater for bath houses, Zhil.-kon. khoz, 
8 no.2:24=26 158, (MIRA 11:2) 


1.Glavnyy inzhener tresta ban' Lengorispolkoma (for Dam'yanyuk),. 
2.Bank No.65 g. Leningrada (for Malyshev). 3.Lleningradskiy nauchno~ 
issledovatel'skiy institut Akademii kommnal'nogo khozyaystva (for 
Stolpner), 

(Semiconductors) 

(Remote control) 
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Determining the time and path for motcr-vehicle passing. Avt.prom. 
31 no.7211-13 Jl "65, (MIRA 18:8) 


1. L'vovskiy colitekhnichesxiy institu'- 
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In 1951-1655 369 fleas ( -cies) were fathered Trem 
9413 house mice end 1066 fleas (13 species) fram 2903 
comzon field mice. i#mimals were cought during sil see- 
sons of the year at populated noints, on hey cuscks and 
onen noints. In buildings the house mice comnmtised “O°. 
of all roderte (those folling into trans constituted 5- 
194). The sundance of fleas on mice ranged from 
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Abs Jovr oo: Ref “hur - Bloi., Neo 5, 1958, 19669 


0.03 to U.2, on field mice from 0.2 to 0.6. On mice 
Leptovosylla sepris and Ceratophyllus moerzeckyi predoui- 
nated: on field mice Amphinsyila rossiea and Cteno-n- 
thalous breviatus. The variation of soccies conmposluion 
end nunbers of fleas on mice and field mice is ceserisec 
in detail in accordance with the sessons in differejt 
habitsts. In mice in populated areas, ihe mice had fier: 
from cusiiks, field mice and other steve rodents (in 
“pril-Septewber up to 36% of the total muber 2f ficce 
edllected), 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310110020-3" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310110020-3 


S/120/60/000/01/036/051 
AUTHORS ;: Vereshchagin, LF. F. and Demyashkevzehs? B. P. 


RD aaa Re rr I: DRESS 


TITLE: Making of an Indicator Diagram for High-pressure 
Compressors 


PERIODICAL: Pribory i tekhnika eksperimenta, 1960, Nr 1, 
pp 118 ~ 122 (USSR) 


ABSTRACT: A four-stage gas compressor buiit by the Swiss firm 
“Amsler", a Laboratory compressor, a compressor for 
compressing air to pressures of 270 to 800 katm, 
described by B.H. Sage and W.H. Lacey (Ref 1) and a 
compressor for compressing gases up to 5 katm, described 
by B.A. Korndorf (Ref 2), are mentioned and also a 
single-stage gas compressor described by one of the 
authors (Vereshchagin) and Ivanov (Ref 4) for producing 
pressures up to 5 katm with a compression ratio of 100. 
Since the real compression cycle is considerably more 
complex than the theoretical picture, only an indicator 
diagram based on the pressure directly measured in the 
compressor will give a good picture of the processes 
taking place during the compression cycle. The 

Cardl1/3 installation consists of an electrically-driven ae 7s 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310110020-3" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310110020-3 


er 


S/120/60/000/01/036/051 
Making of an Indicator Diagram for Hi gh-BO626822? compressors 
gas compressor, equipment for accurate measurement 
ef the position of the rod, high-pressure valves, piping, 
packing and seals; a photograph of it is shown in 
Figure 1. In this article, only the main prt of the 
installat:ion is dealt with, namely, the head of the gas 
compressoir and the measuring devices. The compression 
chamber is designed in the form of a multilayer vessel. 
A cross-sectional drawing of the head of the gas compressor 
is reproduced in Figure 2, The precision pair 
piston/elastic liner are both lapped to a high polish and 
in the assembled state the radial gap is 0.03 - 0-04 mm; 
the moving piston is sealed by means of an elastic steel 
liner of the system described by Veresnchagin and 
Ivanov (Ref 3). The pressures Were measurec by means of 
sensors fitted into a hole drilled into the head of the 
compressor. Sensors of three types were used, namely, 
piezo-quartz, induction, electronic sensor cf the impeded 
glow discharge (Ref 4). Cross-sectional drawings of thege 
are reproduced in Figures 3, 4 and 5, respectively. 


Card2/3 
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Particularly, the electronic sensor of impeded glow 
discharge is very sensitive to small displacements of 
the mobile electrode and is suitable for more accurate 
study of the process of compression of gases in the 
compressor; in Figure 6, an indicator diagram is 
reproduced which was obtained by means of this sensor. 
There are 6 figures and 5 references, 4 of which are 
Soviet and 1 English. 


ASSOCIATION: Institut fiziki vysokikh davleniy AN SSSR 
(Institute of Physics of High Pressures of the Ac.Sc. USSR) 


SUBMITTED: November 24, 1958 WwW) 
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8/120/60/000/01/038/051 


AUTHORS : Ivanov, V. Ye. Vereshchagin® p2f?>824 Demyashkevich, B.P. 
TITLE: High-pressure! Hydraulic Compressor Employing O0il and" 
Water 


PERIODICAL: Pribory i tekhnika eksperimenta, 1960, Nr 1, 
pp 126 - 128 (USSR) 


ABSTRACT: The compressor described is illustrated in Figure l. 

It is des:igned for compressing large volumes of liquids 
to the pressures of 8 to 10 katm It is a periodically 
operating machine in that one cycle is completed 

during each revolution of a crankshaft. The operating 
cycle is as follows. From a container, the "operating" 
liquid is admitted through the gland 9 into the annular 
space between the cylinder 8 and the throttle 7. The 
liquid has the input pressure of about 30 atm and through 
three apertures in the throttle is admitted into the 
annular sipace formed by the rod 10 and the internal 
surface of the piston. When the piston is lowered, the 
liquid is admitted into the channel 6 through the 
apertures in the rod and results in the lifting of @ 
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valve 13 . The compression channel is filled thereby. 

As soon as the rod passes the lower dead point, the 
compression cycle is commenced. At the instant when the 
pressure in the compression chamber is several times 
higher than that behind the valve 12 the latter is 

opened and the compressed liquid is expelled. If the 
compressor operates with water it is necessary to lubricate 
the pistcen and the rod. This is done by employing a 
hypoid grease to the piston 6 and rod 10 and the 
tightening cylinders 14 . The performance of the 
compresser is illustrated in Figures 1 and 2. Curve l 

of Figure 2 shows the change of the compressor performance 
(in litres/min) as a function of the force applied, the 
input pressure being constant. Figure 3 illustrates the 
losses due to piston friction as a function of the pressure 
applied. Curve 1 of Figure 3 represents the hydrostatic 
pressure, while Curve 2 shows the force received by the 
rod 10. The overall dimensions of the compressor 


(including the mounting frame and the electric motor) are: 
Card2/3 length 1.5 m; width 0.8 m and height 1.5 m. G 
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There are 5 Soviet references and 5 figures. 


ASSOCIATION: Institut £1ziki vysokikh davleniy AN SSSR 


(Institute of Physics of High Pressures of the Ac.Sc.,USSR) 
SUBMITTED: October 15, 1958 


(J) 
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§/126/61/611./004/020/023 
[SB2OO0 — Mrdplerh, MIB, eDoo 2108 8073/8535 


AUTHORS : Ryabinin, Yu. N., Beresnev, B. I. and Demyashkevich, 
B. | Pics ties Aesshcabect ees 
TITLE: Change in the Magnetic Properties off Iron Deformed by 


Extrusion with a Liquid Under High Pressure 


PERIODICAL: Fizika metallov i metallovedeniye, 1.961, Vol.11, No.4, 
pp. 630-633 


TEXT: Recent investigations of Bridgman and the authors of 
this paper have shown the effectiveness of the method of extrusion 
of metals with liquid under high pressure on changing the mechani- 
cal properties cf metais. So far, no data were available on the 
mechanical properties of metals extruded by applying a degree of 
deformation which considerably exceeds the limit contraction in the 
neck of tensile test specimens. The work described in this paper xX 
was carried out toelucidate this problem. The method used was the 
same‘as described in an earlier paper (Ref.3). Since the upper 
limit of pressures was 10 000 kg/cm“, successive extrusion was 
applied for obtaining larger degrees of deformation, i.e. metal 
that has already been deformed was used for producing specimens for 
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Change in the Magnetic Properties... S/126/61/011/004/020/023 
E073/E535 


the next extrusion experiments. The extrusion was by means of 
dies with an entry cone of 15°, the pressure applied at each stage x 
was approximately 6000 kg/cm“, using as a working medium a mixture 

of kerosene (1/3rd) and transformer oil (2/31-ds). The metal was 

then used for producing tensile test specimens, This enabled 
determining the mechanical properties of iron after various 

degrees of preliminary deformation. In addition polished 

sections were produced for studying the structure and also for 
measuring the microhardness along the cross-section. Pure 

commercial iron (C - 0.07%) was deformed in 15 passes to an extent 

of S, = 1n (F/f,) = 3.88 (F - initial cross-section of the blank, 

£, ~ final cross-section of the rod). The limit plasticity of the 
ifon in the annealed state, determined by tensile tests was S,=1.76. 
Thus, it was possible to determine the mechanical properties of 

the metal at degrees of deformation which were 2.2 times as large 

as those corresponding to the limit plasticity under atmospheric 
pressure. The results have shown that with increasing preliminary 
deformation the strength of the metal increases tut its ductility 
decreases, Fig.l shows characteristic tensile test curves for 
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specimens of commercial iron with preliminary deformations of 

f= Or 0. 784, 2.06 and 3.88 (curves 1 to 4 respectively), 

'K, kg va. AZ » mm. Fig.2 shows the changes in these characteristics 
‘and in the microhardness as functions of the preliminary deformation 
Sr It can be seen that with increasing 5 the strength | 
‘characteristics increase appreciably.’ Thus, the strength of iron 
-can be increased from 35 kg/mm? (Sp = 0) to 98 kg/mm (S, = 3,88). 
The character cf these dependences leads to the conclusion that 
although the intensity of work hardening decreases with increasing 
deformation, there is a possibility of further incrensing the 
-strength of the metal. Photographs of polished specimens show that 
during the process of deformation the ferrite grains stretch in the 
direction of fiow of the material and there is a predominance of 
intracrystalline deformation right up to the highest values of S 
Admixtures which in the annealed state are distributed along the 
grain boundaries are intensively broken up but remain distributed 


along the grain bounduries. There are 4 figures and 4 Soviet 
: references. 
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' ASSOCIATIONS: Institut fiziki vysolkikh davleniy AN SSSR (Institute 
of High Pressure Physics AS USSR) . and 
Institut fiziki metallov AN SSSR (Institute of 
Physics of Metals AS USSR) 


SUBMITTED: August 6, 1960 pa 
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SouRGE CODEY UR/0064/66/000/005/B103/8103 
soe ncn AO PE 


erence re nse 
TITLE: Rise of a straight line method which approximates the solution of a problem 


SOURCE: Ref. zh. Matematika, Abs. 53544 


REF SOURCE: Tr. Izhevskogo matem. seminara. Izhevskiy mekhan. in-t, vyp- 1; 1963, 
46-48 


TOPIC TAGS: differential equation , difference equation , second order differential 
equation 


_ ABSTRACT: ‘The author finds that the exact solution of a system of ordinary differ- 


ential equations approximates tthe solution of the ‘equation for an infinite cylinder 


Bu Ou du : 
gat ayet a a! (eu), 


with the following initial and beundary conditions: 


1 Qete w; 0<rda; 0<y¥<h 


4, 

(c is a constant). The approximafin system of equations is obtained by substituting 
the, derivatives of x and y in ‘the above equation, with finite differences on straight 
: lines parallel to the x and y axes." Translation of abstract] Ya. Alikhashkin 


UH CODE: 12, UC: 528:517.944/ 947 


APPR : 
OVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310110020-3" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000310110020-3 
————E—————— 


|ACC NR ARso3so21 SOURCE CODE: UR/0044/66/000/008/1B108/ 13108 
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| AUTHOR: _Dem' yashkina, E, Ya. 
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TITLE: Approximate solution of a problem by the method of lines 


SOURCE: Ref, zh, Matematika, Abs. 8B533 


| 
ly REF SOURCE: Dokl, i soobshch, nauchn. konferentsiy fiz.-raatem. i yestestv. 
| fak, Udmurtsk. gos. ped, in-t, Izhevsk. 1965, 29-35 
TOPIC TAGS: approximats solution, differential equation, line method, boundary 
point set 


ABSTRACT; The differential ea 


=: : 


‘a 2. . 
dai oe 33 PD elmdot)— Gere ie) (I): 


| 
(a; (x9) >0; e(ze)<0) : : | 
| 


is investigated under conditions “ 


2 (x)ls= (x), @) 


, : O (XDI emo 9 (x4). ' ; 
(x= (Xo, *s ree Xn). ah cea (X4, Xa eeesg Xn)) = Stee : 
pst ee 
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in (n+ 1)-dimensional parallelepiped * 2:0<*1<di(/=0, 1, «..,A) ;S is the 
excluding the points of plane %=0 . The approximate sclution of problem 


(1) —(2) is sought on the = Sealer lines at which hyperplanes intersect 


ae 


x= (ey shih 
(haar? hy =0, Tyee ee eal etek vn). 


The system of equations which : appears a asa eepult of tne transformation of the 

differential-difference scheme which corresponds to the problem (1)—(2) is solved 
by the method of variation of arbitrary constants. The convergence of the o>ts.ned 
solution to the solution of problem (1)—(2) is proved, I, Shelikhova, [Translation | 
of abstract] [DW] 


; 
| 
closure of the set of boundary points D for which #0; and ‘%*#d, : | 
| 
| 
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Clinical aspect o2 infectious hemorrhagic fever. ioskve, :ernez, gor. ZOSP. 
1951. 
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DEMYDKO, Petr Mekarovich, nauchn. sotr.; KOSHOVYY,V.I.[Koshovyi,V.I.], 
= pani of pe init iat * 


i hidna sola. 
[What the advantages of soybean ave] Chym vy hi. 
Kharkiv, Vyd-vo "Prapor," 1964. 30 Pp. ‘(MIRA 18:1) 


1. Sumskaya, sel'skokhozyaystvennaya issledovatel'skaya 
stantaiya , Sumskaya oblast'(for Demydko): 
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ULASEVICH, P.S.; DIM'YIENEVA ,L.F. 
7 euenns One HEF Es 
Diagnostic value of Huddleson's reaction in human brucellosis. 
Zhur. mikrobiol. opid. i immun. no.12:79 D '55. (MLRA 9:5) 


1. Is Respublikanskoy protivobrutselleznoy atantei:l Ministeratva 
sdravookhraneniya BM ASSR (glavnyy vrach 5.1. Didoshina) 
: (BRUCELLOSIS, diagnosis, 
Heddleson's reaction) 
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DEMYKIN, G. N. 
Bees 


Bees in greenhouses. Pchelovodstvo 30, No. 2, 1953. 


9. Monthly List of Russian Accessions, Library of Congress, June 1953, Uncl. 
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ZARVIN, Ye,Ya., hand. telchn. nauk; DEMYKIN, K.V., inzh.; VASIL' YRV, AN, 
insh, emer ttt 
Sulfur balance in 370=ton and 190-ton converter smelting of low- 


heb, zav.,; chern, 
manganese and ordinary pig 4ron, Izv. vys8. ached, § ob 
mot, no.t:23=35 Ap '58. (MIBA 1136) 


1, Sibirskly metallurgicheskiy institut i Kuenetskiy metallurgi- 


cheskiy Icombinat. 
- (Bessemer process) (Sulfur) 
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8/48/60/000/012/004/020 
1.5200 , A167 /A1343 
AUTHORS: Revenko, V. V., and Demykin, K. V. 
TITLES On the probslm of continuous exidization cf cas* iron elements 
by oxygen 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernsya metallurgiya, 
no. 12, 196, 39 - 45 


TEXT: Oxidation of iron by blowing oxygen in the spout of a blast 
furnace and cupola, in ladles and mixers had already been tried. The suc~ 
cessful tests in steel production of blowing oxygen through barrel furnaces 
(Ref. 5: N. N. Lazarev, 3tal', 1957, no. 5) has indicated practically pos- 
sible ways of continuous steel production, but biowing in the barrel furnace 
is not possible with a strong blast because of metal and slag splashes, in- 
tense wear of lining and other reasons. In experiments described in this 
article oxygen was blown through the falling metal stream out of contact 
with the furnace walls (ig. 1). The method is suggested for the treatment x 
of iron before charging. it into open-hearth furnaces, and it is expected 
that the productivity of an open-hearth furnace would be raised 25 - 40%. 
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s/148/60/000/012/004/020 
On the problem of continuous oxidization of... A161 /A133 


The shaft furnace illustrated may be considered the first stage in the oon- 
tinucus steel making process. The 1.23 m high test furnace was lined with 
fireclay brick, the well was lined with magnesite; had a water-cooled cap- 
per caisson (5 in Fig. 1) in the top containing a fireclay insert (6). Up 
to 100 kg iron was treated in each of the 16 test heats, using oxygen at 

15 atm pressure. The first experiment series with kottom blowing gave re- 
sults which ware not completely satisfactory, In the second series combined 
bottom and top blowing proved better and the oxygen stream from the top had 
a tetter pulverizing effect on the metal, but it wags not pogsible to use tor 
blowing over 30% of the total because the metal splashed toc strongly tefore 
the pouring spout. The temperature of the metal before entering the furnace 
was 1,200 - 1,300°C and inoreased by 200 - 300°C during blowing. In the 
third series it was attempted to determine the affect of the metal jet fall 
height at top blowing only. A uniform pouring rate was maintained by ths 
use of an intermediate ladle (10, Fig. 1) and constant iron level in, but it 
was not possible to increase the furnace height further than up ‘tc 1.7 m, 
the difference not being noticeable. As the quantity of oxidized impurities 
was only half compared with the second series, it was otvious ‘hat the ef- 
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fect of bottom blowing had been underestimated. Fig. 3 shows the chosen 
furnace head design. The intake opening 30 mm in diameter and €5 mm in 
height was made in fireclay brick, and the brick was installed on the water- 
esoled caisson withcut the initial insert. The oxygen pressure in the re- 
ducer for t¢ottom and top blowing was 14 - 15 atm The variations of gas 
composition could not be determined because the progess was ‘oo short. Ths 
high iron content in slag and brownish smoke indicated intense oxidization 

of ircn in the process. The use of a container in the furnace shaft bottom 
seems advisable in which metal could react with ferrous slag. Conclusions: 

The cxidaticn uf carton in a falling iron stream is possitle te 24 - 27% , 

of Si and Mn tc 80%, and of P to 30 - 40%. Sulfur is eliminated to 30 - 

40%. A higher degreee of oxidization of-elements is possitie by the appli- 
ecaticn cf a space in the bottom furnace shaft portion, and sf an additional 
pulverizing stage. The effect of the metal falling he:ght must be studied / 
on a larger ecale than in these experiments. The burning of iron can be 

reduced by holding metal under slag in the addjtiona! space in the furnace 

shaft bottom. There are 3 figures, 4 tables and 5 references: 4 Savigt. 

bloc and i non-Soviet bloc. 
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AUTHOR: Den, G.N., Engineer 
1... Saeed 


TITLE: The Influence of the Relative Width of the Flow Part on 
the Operation of a Centrifugal Stage With Bladeless 
Diffuser \ 


PERIODICAL: Energomashinostroyeniye, 1960, No.11, pp.20-23 


TEXT: A number of works have shown that selection of the relative 
width of the flow part of a centrifugal compressor often greatly 
influences the size and speed of the machine and approximate 
relationships have been given for the pressure efficiency of the 
stage as a function of the relative width, The efficiency is 
reduced when the relative width is small because of the increasing 
effect of frictional loss, the efficiency is reduced at high 
relative width because of increasing eddy losses. This article 
studies the influence of the relative width of the flow part of a 
centrifugal stage consisting of a runner with a bladeless diffuser 
on the gas-dynamic characteristics of stage and the runner and also 
considers the influence of the relative width of a bladeless diffuser 
on the flow of gas and loss of energy in it. The flow part of the 


stage used is illustrated diagrammatically in Fig.l. The stage 
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employs axial inlet. . Operating conditions of the stage are 
controlled by an annular valve located beyond the discharge guide 
vanes and discharge radial diffuser which imitates the inlet to the 
next stage. This design contains no elements that might disturb 
the axial symmetry of the flow through the runner and diffuser. 
Tests were made with five variants of the flow part, the main 
characteristics of which are given ina table. The ratio of 
breadth of runner duct to runner diameter ranged from 0.0734 to 
0.0197. Measurements of the distribution of static pressure showed 
that axial flow was symmetrical in the diffuser. The compressor 
stage was driven by a geared electric motor which was first 
calibrated against a hydraulic brake. The experimental 
arrangements and procedure are described in some detail. The gas~ 
dynamic characteristics of a stage consisting of the runner 

diffuser and guide vanes are plotted in Fig.2é from which it will be 
seen that the optimum stage efficiency is obtained with the ratio 

of gas speed to runner peripheral speed of 0,25 to 0,32. Smaller 
ratioa of channel breadth to runner diameter correspond to larger 
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values of the ratio of gas to peripheral speed, Dimensionless 
characteristics of a stage consisting of runner and diffuser are 
shown in Fig.2b and dimensionless characteristics of the runner 

in Fig.2B. It will te noticed that decreasing the ratio of the 
channel breadth to runner diameter has much less influence on the 
runner efficiency than on the efficiency of the stage overall, 
From the tests a study may be made of the influence of the 
relative width of the flow part on the operation of a bladeless 
diffuser of a centrifugal stage, A graph of the mean angle of 
flow across the width of the ducts at the start of the diffuser as 
function of the discharge coefficient of the runner is plotted in 
Fig.3. In investigating the loss coefficient of a diffuser it is 
convenient to use the concept of an equivalent conical diffuser 
which has the same inlet and discharge areas as the bladeless 
diffuser studied and is of length equal to the mean path of the 
bladeless diffuser, Conversion equations are derived, Fig.4 
shows the relationship between the loss angle of the bladeless 
diffusers studied as function of the angle of expansion of the 
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equivalent diffusers, calculated by the formulae derived. The 
experimental points corresponding to five bladeless diffusers lie 
fairly closely around a single curve which shows that the concept 


graphs of the loss factor of a bladeless diffuser as function of 
the angle of flow at the start of the diffuser. The results 


obtained are discussed, The velocity distributions observed in 
bladeless diffusers are plotted in the graphs of Fig.6 with 
various runner operating conditions. It is concluded that the 


investigations show that the optimum efficiency of the stage 
decreases as the relative width of the flow part is reduced and 
that by using the concept of the equivalent conical diffuser it is 
possible to recalculate the loss factors of a bladeless diffuser 
to the conditions of diffusers of different relative widths. 

There are 6 figures, ] table and 6 Soviet references. 
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AUTHOR: Den, G.N,, Engineer : 
TITLE: The turbulent proximate layer at the wall of the blade- 


less nozzle of the centrifugal compressor . . 


PERIODICAL: Izvestiya vysshikh uchebnykh gavedeniy. Energetika, 
no. 5, 1961, 89-96 


TEXT: A bladeless nozzle behind the working runner has, as a rule, 

a width equal to the width of the runner. The outlet jet has radial 
and peripheral components and is non-uniform. The sclution of a 
turbulent gas flow with a non-uniform profile of the inlet veloci-. \ 
ties would be complex. The following admissible simplifications 
are introduced by assumption: a) The uniformity of the inlet jet. V 
to the nozzle along its width; b) a potential motion outside the 
proximate layer; c) a symmetrical flow with respect to the axis of 

the nozzle; d) the non-compressibility of the gas; e) it is assumed 
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in the equations that the parts of the tensor of turbulent stresses 
as cited by L.G. Loytsyanski (Ref. 13 Mekhanika zhidkosti i gaza 
(Mechanics of Liquid and Gas GITTI, Mey 1957) Ucn Te 9 Th and Tre 


are small compared with those having vee, and Vor’ The centralized 


turbulent gas flow at the proximate layer of the nozzle (Fig. 1) 
is then given by the equations 


2 g¢ , 
Ait, & Awe od OD A A ee 
| i Se ato ae (1) 
oF tee Soy (2) 
wa bem te Se Boos 
me Oe ee *@) (3) 


At the solid wall with z=0, u=svrWs Oat re oad at the ex-. 
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ternal boundary of the layer with rx Tor 


ae U np 276, 
vo V npn z=. 6,, = (4) (4) 


In the potential center 
Me Ue, 6) (5) 


: | _ © (6) 


where oe hes the value cf the peripheral velocity at r = Yp-« Eqs. 


(1) - (3) hold not only for the proximate layer, put for the whole \/ 
of the flow, if the half-width of the nozzle bx< Ty» and if in the 


Reynold's equations it is admissible to neglect the parts of the 
order (2)?, small compared with the parts of the order of unity. 
0 


After some transformations and integrating w:..h reapect to z from 
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the wall to the external boundary, Eqe. (1) and (2) take the zor 
of 7 
ger 2 & tos 
“yp oe ul ; 1] se Ne ee gs : (7) 
“art ey [Bes +4 me a ee 
age * nw ru t (8) 
“Et + 6, GD = 5 |, 
é 
where ¢ oe 
ae \ By Y) aay H = ST/SS 
. | y | cf ve (9) 
ce u Vv . » ec ee dz. 9 
‘y * we p)dzs es cd \3 le y)d2i be \ ( 2) 
0 
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To establish the link between Eqs. (7) and (8), it is assumed that 


the distribution of the velocities at the proximate layer is des- 
cribed by means of the stepped profiles 


v : Vv. (10) 

4 _~) 7 2_ . 2 

7 Musee oi orl 2 =o} (Ys = Tye = 0° 

Denoting x = € and x = K, and referring all the linear quantities 
= 

to Tos and U and V to U, and Vy respectively, it follows from Eqs. / 


- (7) and (8) that 


. mim py \ate : 
wr at(Leam+t]—e ba c(arupe (Be lee (11) (11) 
(amt gt att ry VaR 

asst any Uo aK re(2-)* i (Yen are, ay, (2) 
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as the moderate Reynolds numbers, ‘for a width of the duct 2b, m= 


7 fi aces al 

bn 6 ole (2 +H) + al coe - 2 Se - S670 ae 20) . (13) 
oe ae ' nae 1 vor ss a «ag 
ore + 5 eeso = 25 6 ba)- q (5) 4. (14) 


with regard to ae of the amount of motion in the nozzle, Eq. 
(15) coulda be integrated 


a , AA ase 

or aes bo 

“gt ; uk ™ 4! (uy * dr * 

er ee i Giles oe : ; 15) S 
Mire a “ ) 4 cies ; (18) ( 


(ru) 


en Ne me ne Yn rm ee He: 
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Assuming that the adverse influence of the proximate layer is 
small, i.e. that the nozzle is wide, then 


_1 
. U=F 44 (1-6) 
also € = constant and can pe taken out of the integral as well as 


ue 4 3.5 4 | 
sx", and és © =? (rf - 1)? Re 
The quantity 6_° is the criterion for the loss of the sum of the 


moment of the amount of motion of gas in the nozzle M. For a nozzle 
with the constant width 2D, 


1 1 yr U 8 
3 Kw’, where Re = <-, (17) 


_e : 
M=M, (1 -—p2)s (18) 


where My is the value of the amount of motion at r = T)- Using the 
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usual notation of the angle of incidence into the nozzle Ca = arc 
6? the value of the peripheral velocity, and denoting: 
by index the quantities referred to the inlet, 


4 3 r, 4] 4 
Cy Sus J73 _ Slots as)” hs ~ Ay]? (19) 
"2 49 r bz Ula 1 Cc : 
= (35 Ge 


etg ¢« and by c 


Here Uy is the peripheral velocity of the. runner, Cyz — the mean 


value of the inlet component velocity into the nozzle. The mean va- 
lue of the angle of flow in the nozzle is given by 
4 3 


es ee 
ctya = Pp Pedicle al (20) (20) 
! gara 8/20 «.___! (4) eG i 
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An empirical expression — ak 5 


tex = tee, +h i 


‘ ven 
1 - coefficient of friction for the straight pipes, 6 
agent result as (20). With regard to the numerical solution of 


the equation of the amount of motion, if m= 1/7, and using (9) 
and (10), ; 


! tT LO 
chor oer 


(21) 
Ba (LbA)a, ay. (21) . 


Assuming & = constant, and denoting 
aia oe ere < 
7, 4 : 
ae. po Lax W625 K00% 8, 


6: 


from (13), (17), (21). and (16), 
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Z + Gx! 2 : 
dZ x " 
al 4 (1+ 4) Tae 2) (22) , 


where Z = 0 at x = 0. ‘the Eq. (22) wes solved by integration using 

Adams’ method as cited by A.N. Krylov (Ref. 5:3 Lektsii o priblizh- 

ennykh vychisleniyakh (Lectures on Approximate Calculations), GITTL 

- M., 1950), at H = 1.4 and for some values of parameter 8. The solu- 
tion near x = 0 was obtained in steps of x. To obtain the accura— 
cy for values of H and of the breaking-off point of the proximity 

_ layer, the Grushvits method was used as cited by G. Shlikhting — 
(Ref. 3: Teoriya pogranichnogo sloya (Theory of Proximity Layer), 
IL, M., 1956). Experiments show as quoted in G.N. Den (Ref. 2: 
Issledovaniye aerodinamiki potoka v tsentrobezhnykh kompressornykh 
mashinakh (Research on the Aerodynamics of a Stream in Centrifugal | 
Compressors), Tp. NZI, vyp. I, TSBNTI, M., 1957) that in a blade- . 
less nozzle situated behind the centrifugal runner, the breaking- 
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-off is expressed in terms of the variation of the direction of 
the radial component of the velocity. The peripheral component of 
the velocity is not affected. An equation for the determination of 
Grushvits' parameter 1 in the accepted form could be written as. 
as ‘B 
\ 


4 i eee ; 
td es cas ee a 23 
Caer ial ATs (23) 
L e L(x)? “ a za +2)" ; \ : 
here for x = 0, » = 1. For x <107, 7 could be obtained from (23). ; 


is (1p )e" + 4. (24) (24) x 


where o2:, 
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In accordance with G. Shlikhting (Ref. 3: Op.cit.) the constants 
are A = 0.00894, B = (1.00461. Ea. (23) could also be integrated 
according to Adams' method. To begin the calculation (24) was used, 
the interval for the integration being taken as equal to 0.1 - 2-8 
and continually doubled along with the calculation. 32 values of 

x were calculated until the integration interval 2.x = 0.05 could 
be used. The breaking--off value of ~ was taken as 0.8. After 1) was 
found, the value of H was found from an expression cited by G. 
Shlikhting (Ref. 3: Op.cit.) 


wea 
4 2 1 ~ = : 
1 [ish] 
and the second integration of (22) was made. The calculation for 8 
from 0 to 102, corresponding to € from 0 te 6 show that the accura- 
cy of H does affect the values of Z in the interval at the point 
of breaking-off only, end does not influence the value of q thus 
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the second integration of (22) is not necessary in practice. The 
decreasing of the angle «, for the numbers of Re leads to the dis- 
placement of the breaking*off point to the beginning of the nozzle. 


| b | ee 
The decreasing of <2 leads to the removing of the breaking-oft 
; 5 


point from the beginning of the nozzle and to the disappearance of 
the breaking. There is no breaking at the low values of 8 at ~ 

r <1.7 which corresponds to the maximum value of r. With the 
strict axial direction of the flow in the nozzle there will be a 
disturbance of the axial symmetry of the flow and the formation of 
+he cavities. The criterion of the appearance of the breaking-off 


is given by X 
ee cere ae bere bbe gusto the Ai 
1 r in| % a Pe 
tee ee) =— (I) e008 (25) (25) 
Tne thickness of the proximate layer in a nozzle is given by the 
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expression 


! 
es ate 
O, 2 Uy 
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The author then discusses the 
of motion at + <1. Eq. (11) 
ximate method, reducing 


form of . 
ete (a 
Introducing the notation 
\QtH) a+ 
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approximate solution of.the equation 
could be solved using a simple appro-— 
the determination of 


of a transcendental algebraic equation of function K(r, <). This 
method has proved to »ve effective at & <1. From (9) and (10) it 


is possible to obtain ba = (1 + H) Ké**, then Eq. (13) takes the 


it ieee. <s 
slttx|iecne (au) (26) 
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63." to the solution 


or 
(26) 
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